Here, we focus on the role of pediatric oncologists who not only maintain long and meaningful relationships with their patients, but who also tend to direct a child's care throughout the cancer experience, regardless of his or her potential for cure. 4 Indeed, pediatric oncologists routinely practice "primary" PPC when they engage in conversations about prognosis, weigh treatment options and side effects, provide symptom management and anticipatory guidance, and integrate the psychosocial needs of families. It follows that they should be familiar, if not fluent, with PPC concepts.
Previously known barriers to implementing PPC in pediatric oncology include systems issues (e.g., limited access to established services), as well as provider discomfort (e.g., with "palliative care conversations"), and misconceptions (e.g., beliefs that PPC is applicable only when cure is no longer possible). 2 An additional challenge for pediatric oncologists may be limited formal training. While the Accreditation Council for Graduate Medical Education (ACGME) recognizes the need for "structured educational experiences in psychosocial support of patients, families, and staff" in its requirements for U.S. Pediatric Hematology/Oncology training programs, it does not specify what such training should look like. 5 To our knowledge, the prevalence of PPC training within pediatric hematology/oncology fellowships has not been described, nor have PPC concepts been added to board certification exams.
A recent survey of three national list-serves suggested three additional and important barriers to PPC integration at academic pediatric oncology centers: (1) oncologists believe they provide adequate palliative care themselves, (2) referrals to specialty PPC occur too late in the disease trajectory for patients to experience significant benefit, and (3) oncologists are unaware of the potential benefits and scope of PPC services ( Fig. 1) . 6 In order to implement the PPC standard in pediatric oncology, we must overcome these barriers.
Barrier #1: "Pediatric oncologists believe they provide adequate palliative care." PPC concepts may seem inseparable from standard pediatric oncology care, but their successful delivery is likely inconsistent. At the end of life, for example, more than 90% of pediatric oncologists learn how to provide care by trial and error. 7 Half feel a sense of personal failure when considering the prospect of a patient's death, translating to anxiety, offers of treatments that are unlikely to work, and avoidance of difficult conversations. 7 management. 7 Most believe only a small minority or none of their patients die in pain 7 ; however, up to 80% of children experience pain and over half suffer from pain at the end of life. 8, 9 Taken together, the evidence suggests a disconnect between pediatric oncologist perceptions and the lived experiences of patients and families.
Barrier #2: "Patients' disease is too advanced to benefit significantly from referral." Evidence suggests that patients and families welcome early partnerships between oncologists and PPC specialists. 10 However, subspecialty PPC teams are particularly helpful at the end of life.
Children who receive timely subspecialty PPC services at the end of life experience more comprehensive and successful pain and symptom assessment, fewer invasive procedures, and more documentation regarding advance care plans when compared to children who do not receive subspecialty PPC. 11 In contrast, late PPC referrals translate to missed opportunities for patients and families to prepare for the end of life, in turn leading to increased child suffering and increased psychological distress among parents and surviving siblings. 12 Overcoming these barriers need not be complicated. First, education in PPC concepts must begin in pediatric hematology/oncology fellowship. 13 Prior studies suggest pediatric oncologists with formal training in PPC concepts report more confidence and success in treating complex end-of-life symptoms. 14 In the aforementioned survey, only one-fifth of programs endorsed formal PPC training, suggesting a significant opportunity for improvement. 6 At a minimum, fellows must become familiar with effective communication techniques, basic psychosocial assessment and support, and symptom assessment, including the evidence supporting each. They must also be exposed to the merits of subspecialty PPC services through clinical encounters and, potentially, formal rotations with PPC teams. Finally, the pediatric hematology/oncology board should consider including these crucial elements of care in its board certification specifications and exams.
Second, this education must be complemented with scholarship.
Interestingly, there are ample opportunities to do so at academic pediatric hematology/oncology centers; 78% of the surveyed academic sites reported ongoing PPC research programs. 6 Furthermore, because traditional palliative care fellowships are predominantly 1-year clinical programs, pediatric oncologists may be well positioned to inform the science of palliative care for children with serious illnesses like cancer.
By recognizing existing barriers, integrating formal training in PPC concepts, and creating opportunities for ongoing PPC oncology research, we will ultimately take better care of children with cancer and their families. The question of "Who is responsible for delivering
